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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated-circuit device 

of an SOI struc ture which can reduce the chip area. 

SOLUTION: A resistance diffusion region 7 is formed 
inside a semiconductor 

substrate 1 under a first MOS transistor 4 and a second MOS 
transistor 5, so as 

to be isolated by an insulating film 2. 
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* NOTICES * /^-JWL--^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention more specifically relates to the semiconductor integrated 

circuit equipment which has SOI structure about semiconductor integrated circuit equipment. 

[0002] 

[Description of the Prior Art] SOI (silicon on insulator) technology is the technology for manufacturing a high-speed MOS 
circuit and a CMOS circuit. According to such technology, the vacuum evaporationo of a semiconductor matter layer like 
silicon will be carried out on an insulator layer, and the insulator layer of a semiconductor matter layer and its lower part and 
capacitor distributor shaft coupling between substrates will decrease. High-speed switching operation is possible for the 
field-effect transistor manufactured by the thin semiconductor matter layer and other elements. SOI technology uses the 
semiconductor matter layer 3 arranged on the insulator layer 2 on the support bulk wafer 1 as shown in drawing 1 . A SOI 
substrate which was mentioned above is any one of a SIMOX(separation by implanted oxygen) SOI substrate or BE(bonded 
and etchback) SOI substrates. Generally, SOI structure contains the embedded oxide film and single-crystal-silicon film which 
are a silicon oxide on a single-crystal-silicon substrate. 

[0003] Drawing 1 shows the cross section of the semiconductor integrated circuit equipment which has the conventional SOI 
structure, the integrated circuit (CMOS inverter circuit) 10 is formed on the SOI substrate, this integrated circuit 10 is 
adjoined and the resistance diffusion field (resistor diffusion region) 7 is formed in the semiconductor substrate 1. The 
semiconductor integrated circuit equipment which has the conventional SOI structure is U.S. It is carried by 
pat.No.5,786,616"SEMICONDUCTOR INTEGRATED CIRCUIT HAVINGAN SOI STRUCTURE and PROVIDED WITH 
A PROTECTIVE CIRCUIT," The resistance diffusion field 7 is formed by injecting an impurity into the semiconductor 
substrate 1, and is connected with the signal input edge IN through metal contact at an integrated circuit 10. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the resistance diffusion field 7 is formed in the lower part of the 
SOI substrate in which elements, such as a transistor, a capacitor, or diode, are not formed, it becomes the factor which makes 
the layout area of semiconductor integrated circuit equipment increase. 

[0005] this invention was made in view of the above-mentioned point, and aims at offering the semiconductor integrated 

circuit equipment which can reduce chip area. 

[0006] 

[Means for Solving the Problem] According to one feature of this invention, semiconductor integrated circuit equipment 
includes an integrated circuit and a diffusion field. An integrated circuit is formed in the semiconductor matter layer formed 
by separating an insulator layer on the semiconductor substrate of the 1st conductivity type, and its upper part. A diffusion 
field is formed in the semiconductor substrate of the integrated-circuit lower part by the 2nd conductivity type. As a desirable 
gestalt, a diffusion field is used as resistance. 

[0007] According to other features of this invention, semiconductor integrated circuit equipment includes a semiconductor 
substrate, a semiconductor matter layer, an MOS circuit, and a diffusion field. On a semiconductor substrate, a semiconductor 
matter layer separates an insulator layer and is formed. An MOS circuit is formed in a semiconductor matter layer and its 
upper part. A diffusion field is formed in the semiconductor substrate of the MOS circuit lower part by the 2nd conductivity 
type. As a desirable gestalt, a diffusion field is used as resistance. 

[0008] According to the feature of further others of this invention, semiconductor integrated circuit equipment includes a 
semiconductor substrate, a semiconductor matter layer, the 1st MOS transistor, the 2nd MOS transistor, and a diffusion field. 
On a semiconductor substrate, a semiconductor matter layer separates an insulator layer and is formed. The 1st MOS 
transistor is formed in a semiconductor matter layer and its upper part, and has the drain connected to the source connected to 
the gate and the 1st voltage, and a signal output terminal. Similarly the 2nd MOS transistor is formed in a semiconductor 
matter layer and its upper part, and has the source connected to the gate connected to the gate of the 1st MOS transistor, the 
drain connected to the drain of the 1st MOS transistor, and the 2nd voltage, a diffusion field - the [ the 1st and ] - it is 
formed in the semiconductor substrate of 2 MOS-transistor lower part, and an unilateral connects with a signal input terminal 
having ~ the side else » the [ the 1st and ] it connects common to the gate of 2 MOS transistors As a desirable gestalt, a 
diffusion field is used as resistance. 
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[0009] 

L^pht m edtelow he InVenti ° nl ^ referenCe t0 draWi ^ 2 ordrawin ^ 4 - S esta,t of suitable operation of this invention 

[0010] « [ reference of drawing 2/ include / the resistance diffusion field formed into the semiconductor substrate of the 

^^Z^^f- b r Paratin8 3n TlT ° n ^ ™ du <*» ^strate, this sentfc^ iter 
ST ff? T "SS™ 6 UPPCr Part> and 11,18 M0S circuit lower i> m 1 ^ semiconductor integrated circuit 
ZZSl > S ^ S01 StmCtUre by * e gCStalt ° f °P eration of this ™ tion ] adding to ^h semiconductor 
S 8 rfo^r q T e ? " KSlStm T ~ 3n M ° S CirCuit " SinCC ft is formed in b « ttom ■» MOS circuit comp_re. 
^2^2^^ semiconductor substrate of the side, the layout area of semiconductor integrated circuit' 

[001 1] The representative circuit schematic of the semiconductor integrated circuit equipment of drawing 4 is mentioned as 

l™ P h V n 6 T Xt eXpl T t,0n f ° r ™ mdsM «Z P* into practice from this invention's. FuluTel^anadon hows 
same or that an analogous reference number and a sign are as the same as possible or an analogous component alngT 

[0012] Drawing 2 is the vertical cross section of the semiconductor integrated circuit equipment according to the gestalt of 
operation of this invent,on. the [ the 1st which has respectively the semiconductor subsLe 1 whose se^<^XS_rated 
circurt equipment which has SOI structure is a handle wafer (handle wafer) when this dr^^Z ^Z Sr 

2 M09 J* T C °T a f: ^ f ?' 3 g3te e,eCtr ° de ' a S0UrCe field ' and 3 drain - ^ is conSid ncSmg 

2 MOS transistors 4 and 5 (integrated circuit 10) and the resistance diffusion field 7 wainciuaing 

Steifte* i e ^nd C r d r^ " T 3 SCParat ^ ^ f0miS a " inSUl3t0r layer 2 0n the semiconductor substrate 1 - having - 

XxS nL\;:^uX~ eT layer 3> the gate electrodes 4a - d 5a of 2 Mos — 4 - d 5 -p-- 

[0014] At this time, the semiconductor substrate 1 is formed in n type or p type, with the gestalt of operation of this invention 

fie S 7 ^ S e ? ,aU1 ^ in de i aiL M inSUlat ° r layer 2 3CtS as an embedded ° xide ^ of a SO uEstrate A sour e 
bwer pfrt ( } * Semiconductor matter ^ 3 of gate electrode 4a and 5a both-sides 

[0015] the resistance diffusion field 7 - an insulator layer 2 - separating - the [ the 1st and 1 - it is formed in 2 MOS 
transistor 4 and the semiconductor substrate 1 of the 5 lower part it is tormed in 2 MOS 

[0016] The manufacture method of semiconductor integrated circuit equipment of having SOI structure which was mentioned 

* e mahod ° f * e ~ • c«os~ ed 

[0017] Reference of drawing 2 prepares a SOI substrate first. SIMOX which poured in, heat-treated and formed oxveen all 
ST i in,f miCOn l UCt0r substrate > 35 a S01 substrate at this time After forming an oxide film after a SoTsSe of 
bulk, the SD^sihcon Dn-ect Bonding) SOI substrate in which the up substrate was formed on the oxide film e c^be used 

we e Lr e 2n\^e 01 ""ST ^ ^ (embedded 0Xlde ^ 2 - d the semiconductor' iX layer 3 

were tormed on the semiconductor substrate 1 is prepared 

NMolS F t0 f fenn J h f reSiStanCe diffilSi ° n fie ' d 7 in thC field l0W6r part in Which the PM0S timiMstor 4 and the 
a ■ ' low -. concentra t 10n im Purity ion (Lynn), for example, P, is injected into the semiconductor 

00 S Thi, i Tl ~Jf on o? '•° Xl ° 12cm With the i0n ener ^ of 400Kev(s) reference-number 7a') 

he n ] /5 r S 43 °/ PM0S 3nd 3,1 NM0S transistor m formed on the semiconductor matter ayer 3 and 
the source / drain field (not shown) is formed of an ion-implantation process ' 

[0020] In order to connect the resistance diffusion field 7 with the signal input edge IN at MOS transistors 4 and 5 the 
msulator layer 2 of the MOS transistor both-sides lower part «.««*«_, _ nd opening 6 is formed. An ^h^oncentration 
mipunty ion (arsenic), for example, As, is injected into the semiconductor substrate 1 by the doping ^TJon oT 
5.0, : 015cm with the ion energy of 60KeV(s) through the opening 6 (reference-number 7b'), and resistance with 
consecutiveness metal contact is reduced. 

[0021] Finally, after forming the middle insulator layer 8, the metal contacts 9, 1 1, 12, and 13 are formed for interconnection 
with the resistance diffusion field 7, MOS transistors 4 and 5, and power supplies VDD and VSS ThTis one of S 
concent-at,on diffus,on field 7b' in the resistance diffusion field 7 is connected to the signal input edge S and othefone is 

fransis tor 4 is connected to VDD, and a dram is connected to the signal outgoing end OUT with the drain of the NMOS 
transistor 5. Furthermore, the source of the NMOS transistor 5 is connected to VSS 

[0022] Drawing 3 is the plan of the semiconductor integrated circuit equipment according to the gestalt of operation of this 
mvention, and ,t turns out that the resistance diffusion field 7 is formed in the field lower part in i^SiSSsS^X 
electrodes 4a and 5a of the NMOS transistors 4 and 5, the source field, and the drain field were formed 8 
[0023] Drawing 4 's the representative circuit schematic of the semiconductor integrated circuit equipment of drawine 3 
PMOsSS r aIt ° T 3ti0n 1 thiS i-T nti ° n ' RCSiStanCe R COnsistS of resistance diffusion^ fields 7 of fSt the 
Z ?!1 T TIT ° f S ° U / Ce dram fiddS in the sem i cond ^tor matter layer 3 of the gate electrode 4a aT^mf^ ' 

££?5 !T\ P V f^^l^u the NM ° S transiSt0r 5 COnsists of source drain field s the semiconductor matter 

layer 3 of gate electrode 5a and its both-sides lower part. ducr 
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[0024] As mentioned above, the semiconductor integrated circuit equipment according to the gestalt of operation of this 

invention is having the resistance diffusion field formed in the lower part, and the layout area of semiconductor integrated 

circuit equipment decreases greatly compared with the semiconductor integrated circuit equipment of drawing 1 . 

[0025] Although the circuit which follows this invention above was explained, it does not pass over the above to an example, 

but various change is possible for this invention within limits which do not separate from the technical thought of this 

invention. 

[0026] 

[Effect of the Invention] According to this invention, the layout area of semiconductor integrated circuit equipment can be 
decreased as mentioned above by forming a resistance field in the lower part of the integrated circuit formed on the SOI 
substrate. 



[Translation done.] 
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